Abstract: This paper deals with the possibilities and effects of the interactive whiteboards and use of educational software as a contribution to teaching process. The interactive whiteboard with its own characteristics allows viewing of photo and video formats, use of educational software, document editing by using different software applications and so on. In this paper, emphasis is given to the use of educational software through interactive whiteboard and the analysis of their impact on teaching process improvement. Besides, from the fact that students learn new content in a more entertaining and approachable way, teachers at the same time improve the level of their professional development. The research in this paper includes both empirical and theoretical character, conducted by surveying a representative sample. It should provide answers about the impact and effects of interactive whiteboards and educational software on increase of the quality of teaching and the success and motivation of students in relation to the teaching realized in a traditional way.
INTRODUCTION
Education is an organized process of transferring knowledge, skills, values and beliefs and is prerequisite for any improvement at individual or social level [1] . Due to technological advance, new opportunities have emerged to fulfil the process of education. Amongst them, the strongest representative is the computer, which with its own abilities adds a completely new dimension to the education process [2, 3, 4] . Education now aims to provide not only pure knowledge, but also continuous learning, critical thinking, questioning, as well as to keep up with innovations. Flexible training modalities and the use of self-learning methodologies as well as advanced technological support can provide adequate interactive learning [5] .
Technology in today's society is rapidly evolving, influencing many aspects of our social and professional lives [6] . It is known that Informal education facilities create active environments for students to interact with one another and engage them in discussion, while at the same time they are analysing aspects of the scientific method [7] .
Interactive whiteboard (further IWB) systems comprise a computer linked to a data projector and a large touch-sensitive board displaying the projected image; they allow direct input via finger or pen so that objects can be easily moved around the board ('drag and drop') or transformed by teacher or students.
IWB offers a wide range of potential benefits for the presentation of the material in terms of the relative ease of integration of a large number of presentations and ICT, which, together, provide new opportunities for strengthening pedagogical strategies [8] . Interactivity between teachers, pupils and IWB provides the focus for the analysis of learning and teaching in the context of this non-standard learning environment [9] . The positive effects of IWB are pointed in [10] , as it allows easy and effective incorporation of a wide range of multimedia sources into lessons (text, images, video, sound, graphs, websites). The research [11] shows that students are convinced that teaching with the IWB has positive effect on their learning, especially because of the visualization and contextualization, effectiveness of presentations and motivational factors. In a study [12] authors observed how IWB affects the students learning effectiveness and their perception towards learning environment. The results indicated that students from the IWB group learn more effectively and with more positive attitudes than traditional group. The papers [13, 14] indicated the advantage of using IWB for quickening the pace of lessons using pre-stored materials, which reduce the need for writing on the board. Due to the ease of use, even those teachers who avoid the use of ICT can accept IWB as a teaching tool [15] . In study [16] authors think that it would be wrong not to use IWB in schools since the results of their study showed a positive effect of using IWB in classes.
After this section of the paper, which represented an Introduction, and brief overview of related papers from the given field, emphasis will be given to the effects of the application of interactive whiteboards and educational software in the teaching process in primary schools.
INTERACTIVE DEVICE AND SOFTWARE 2.1 Interactive Devices
In the growing supply of IWBs on the market today, two commercial solutions can be found. The first solution is a classic IWB, the standard one with fixed dimensions, with the elements which resemble the classic whiteboard (electronic chalk and e-sponge), with an area that is sensitive to the touch and is connected through a standard USB into computer. While the second solution is based on monitoring the position of electronic pen with a device which is usually placed on the side, pointed to the desktop, connected to a computer via USB or Bluetooth. In both cases, computer and video projector, that will project image from computer to the interactive surface, are needed as the basis of hardware. Both solutions have their advantages and disadvantages -the first one has a big advantage of "natural ability" environment, the system is easy to use, training is fast, but the size of the table is restricted by the size of hardware i.e. in an area that is sensitive to the touch, the system is static, so it cannot be transferred from one room to another, and the price is unacceptable to most institutions that have a need for this presentation asset. The advantages of the other solution lie primarily in the mobility of the whole system, size of the "table", i.e. virtual surface has no limitations, and the price is 4-5 times lower, while the disadvantages are: the need for more training of working with the pen, inaccuracies of the system and the less powerful support.
During 2006 th the Japanese company known for production of home consoles Nintendo, has released a new device called the Wii to the market. Most interesting at this device was the controller (the Wii RemoteWiimote), which brought to the players a new dimension of a game play. With the help of an accelerator and an infrared detection, the players get ability to control the game with their physical movements, not only by pressing the buttons.
While television and film have impact only on the audiovisual skills of the users, the computer is capable of activating the senses of sight, hearing and touch of the users. IWB has the capacity to provide a higher interactive potential for users, and development of their individual, intellectual and creative abilities [17, 18] .
Interactive Software
The two kinds of commercial software for Windows OS which extends capabilities of mentioned system (bringing it closer to the classic IWBs and their abilities) will be described. These programs, besides options for mouse control, simulation of the left/right button, have an option of highlighting any image that appears on the screen, adding new features to them. The basic power of HCI approach of designing users' interface is contact with users. Because of that, a special attention should be paid to the specific characteristics of users [19, 20, 21] .
Depending on the system type designed, the focus is put on different characteristics of the users. It is impossible to satisfy all the users so the target group is defined and attention is put on the typical representatives of the group.
Relevant factors at categorization of the users' target group [22] : -the time for studying -how much time a typical member of the group needs in order to learn how to use commands relevant for the task -performance -how much time a typical member of the group needs in order to solve the problem (including mistakes and correction) -mistakes -what type of mistakes/errors a typical user makes and how often he/she makes them during solving the problem (error handling) -the time necessary for repetition -how a typical group member maintains his/her knowledge -satisfaction -how much a typical group member likes different aspects of the software (interviews, surveys of users, etc.)
Important characteristics of the users (considering a target group) are: education level, psycho-physical abilities, age, cultural and ethnical heritage/ genetics, motivation, gender.
Besides the regular users there are users with special needs, who represent a special category. The interactive software designed for them is characterized by the following features: for users with vision impairments -by increasing the display surface's size or by converting the entrance/exit (input/output) into Braille alphabet or voice; for users with hearing impairments -by converting audio information into video presentation; for users with motoric disorders -through the use of special input/output devices such as special keyboards, joysticks, keys, a "head-mounted" optical mouse etc.
It should not be forgotten that every application has several classes of users; therefore, different levels of interaction should be anticipated. Due to the user's ability to improve themselves, some individuals will probably go from lower to higher levels of interaction during software usage.
While designing software there are two main factors that should be taken care of [23] : usability (it is relied on function, effective presentation of information and product), and aesthetic side (by using appropriate colours, shapes, graphics, etc.).
Targeted users also represent one of the main factors that should be taken care of.
A good design should attract the attention of as many users as possible so it has to be original, beautiful, but it also should reflect the very essence of its purpose. Design makes the first impression and because of that it is necessary for it to be of high quality. Based on the defined objectives and tasks that software must achieve, criteria for its development are defined and need to be respected.
One of the basic requirements is to achieve the highest possible level of software interactivity, because it is impossible to imagine educational software without this. Therefore, there must be a high level of interaction between user and software itself, primarily through the possibility of user's ability to choose the path of knowledge acquisition. Thus, software individualization is enabled, i.e. software customization to personal requirements is provided.
Iwiiboard -is a custom software program that integrates everything needed for one to work with the wiimote device as an IWB (Fig. 1) . In addition to finding and connecting with hardware easily, it also has the following characteristics: a pen for freehand writing on the screen; a right click function that simulates the right button of a mouse; a blackboard for writing on a monochrome surface; a snapshot for capturing screen content; miscellaneous tools for system applications' quick start, and a screen keyboard for writing on a virtual keyboard. Under the pen option, a user can find many new options, and some of the most interesting are: highlightertransparent highlighter bookmark; size -the size of a pencil; rubber -eraser; shapes -drawing of defined symmetrical shapes; zoom -pounding parts of the screen enlarger.
Figure 1 Part of menu -Iwiiboard
Smoothboard2 -unlike Iwiiboard, this software ( Fig.  2 ) has fewer options, but it is much more optimized, primarily in explanations of current display on computer screen. What set it apart are completely defined tools that help working with PowerPoint, as well as setting options in user interface. Adresia, Classroom Presenter, E-pointer, Linktivity Presenter, Massive board, Pointofix, Screen Marker, Zoomit are just some of many free programs for displaying and drawing on the screen, but are less used than the two previously mentioned.
EDUCATIONAL SOFTWARE
Educational software, or computer applications developed for the purpose of teaching and learning, arrived with virtually the first desktop computers. Therefore, educational software is any type of software used for educational purpose or matter.
Users accept and process information provided by educational software in various ways, so it is necessary to know types of user personalities while creating it, [24]: visual type -likes to see information; audible type -likes to hear information; kinetic type -likes to acquire knowledge through independent work.
The purpose of the software is not to provide an individual assessment of a student's progression, but rather to create new atmosphere in the classes by the use of modern teaching aids such as IWB.
Besides that, educational software with "smartboards" can be used for other purposes, such as practice exercises and tests. The aim of the practice is to improve users' interaction with the software. For example, to solve the task it is necessary to recognize and redraw some elements from one part to another part of the screen, and while the standard test includes questions and answers with multiple choices, software checks the user and shows the number of correct answers.
The Example of Educational Software
Students of Information Engineering department at Technical Faculty "Mihajlo Pupin" in Zrenjanin, at Computer-Human Interaction course, under the supervision of the authors, created several versions of educational software. This software is mostly created by the usage of program tools, such as Microsoft Visual Studio or Adobe Director. All the elements necessary to complete good interactive teaching are integrated using its advanced technologies (Fig. 3) .
In addition to options that interactive software system offers for navigations through presentation (Smoothboard2 was chosen for its optimization), options that display explanations over existing images are also used. During the collection of multimedia materials, attention was given that images were -on one handpresented with a lot of colours and visible details, and on the other side, that each image (chart, table) had an option for simple processing that can be performed on the IWB during lectures. For example, the omission of arrows that connects elements or framed picture parts allows the use of the electronic pen during a presentation for drawing "missing" elements (see Fig. 4a and Fig. 4b ). Software that is presented below shows the teaching unit Machines and mechanisms, which is a part of the Technical and Informatics course for seventh grade (Fig.  3 ). After initial screen, which shows the title and a short introductory animation, main menu screen which is divided into seven groups is displayed: Introduction; Principles of work; Elements; Production machinery; Transportation machines; Exercises; Tests.
At the bottom of the screen, there are navigation keys that remain present throughout the entire presentation without changing form or place (options next, return and menu above). At the upper part of the screen, there are keys for exiting the program, seeking help, and returning to the main menu. Each teaching unit is presented with many pictures and some videos.
Practices and tests are planned for students. For example, one exercise consists of identifying tools which work on the principle of the lever or wedge. At the bottom of the window there were following tools: hammer, knife, pliers, hatchet, saw, can opener, door handle. The task was to allocate these tools to the appropriate groups with help of electronic pen, i.e. images of elements should be dragged to the appropriate rectangles named: "The principle of leverage" or "The principle of the wedge." When all the elements are arranged correctly, the program will confirm the accuracy of finished task. See Fig. 5a and Fig. 5b . Another example of the practices was to "connect couples". Couples were formed from images of some old appliances or hand tools on one hand and modern machinery on the other (for example: balloon → plane, harness → bus, abacus → computer, shovel → digger, etc.). See Fig. 6a and Fig. 6b . Students' activity is expected here and it is important that everyone is active in using electronic pen on the whiteboard.
Knowledge test was a set of twenty questions with multiple choices. In the right part of screen, the appropriate software script should have current number of points entered. Tests should be repeated, until whole group of students do the test with the maximum number of points, and improve their knowledge.
METHOD 4.1 Problem Definition
Education has a leading role in acquisition of basic knowledge, which allows each individual to be able to live and work in modern social environment. In Serbia, basic educational system includes one year of mandatory preschool period followed by eight years of elementary school. According to the equipment and technical support, some preschools have started to use educational software in teaching process. The interaction between child and the computer is of great importance for obtaining IT skills. Informational knowledge acquired through that period, improves during further education and lasts for life.
Use of the most modern teaching equipment always brings results. Although the use of IWBs appears shyly in schools in Serbia, it will, almost certainly, attract attention of young people who are always ready to use multimedia in the ways previously unknown to them.
Use of interactive whiteboards and multimedia application allows teachers to present material in a better and more interesting way.
Statistic shows that up to three years ago, the number of installed IWBs in the world stood at 750 000 and that at the end of the second decade of the 21 st century it shall be over one million.
The research problem that this paper addresses is whether it is justified to use interactive devices in educational process, and whether it is necessary to aim at the procurement of these devices in order to modernize schools, and whether their use can influence teaching improvement.
The Research Goals
The aim of the research is twofold. The first aim is to determine facts about users regarding the acceptance of information from the standpoint of content and about trends of development of user interface as part of the educational software. The second aim is to find under what conditions and for what reasons and motives educational software has a significant impact on the quality, efficiency and productivity of the educational process.
The Research Hypothesis
General hypothesis of research is that educational software and IWB provide greater direct knowledge for users, as well as a higher level of cognitive, affective and sensor -motor skills, compared to traditional teaching.
The first sub-hypothesis: computer literacy is important for work with educational software and IWB.
The second sub-hypothesis: use of educational software and IWBs for educational purposes increases students' motivation to learn.
Method of Research
The method of parallel groups was applied for this research. This technique makes it possible to compare results between the two groups (control and experimental). Groups are equal in number; computer literacy, age and gender. Computer literacy was determined by testing the ability to work with a computer before the experiment. Marks from the last control exam were adopted as previously acquired knowledge. Questionnaires and tests were used as research instruments. Furthermore, an analysis of documentation, observations and testing and analysis of the results were applied.
Sample and Organization of the Research
The targeted population is about 1200. With the 95% level of confidence, and the interval of confidence of ±5%, the targeted sample size should be 291 participants, so 298 participants of this study fulfil required conditions. The study sample consisted of seventh grade students from several primary schools from Vojvodina, which were surveyed during 2012-2014 period. The students were divided into two groups: control and experimental group. Selection criteria for schools were the existence of IWB, which was necessary for carrying out the experiment.
After group forming, experimental procedure was approached. After the experiment, students were doing a test to determine whether and which group mastered provided material in a better way. Students of experimental group also were doing a survey to determine attitudes and opinions about work with an IWB and educational software.
RESEARCH 5.1 Initial Data and Group Forming
The study sample consisted of primary schools students, with marks from the latest control test, which were taken as a measure of their knowledge, instead of initial test (Tab. 1).
Based on the data from Tab. 1, the students were divided into two homogeneous groups -Tab. 2.
Score according to marks from the control task is shown in Tab. 3. 
Execution of the Experiment
To control group students teaching materials were shown in a traditional way using frontal teaching. Opposite to them, experimental group students had teaching material presented in a computer laboratory in which an IWB with the educational software "Mechanics and Mechanisms" had been installed. Before processing the material, experimental group students were familiarized with the use of the IWB. After the teacher had presented lesson, students were learning presented material through independent work -doing exercises that the educational software offered. Upon the completion of this period, during second class, the students of both groups were tested to determine whether one group mastered the teaching content better (Tab. 4).
Also, according to degree of computer literacy, experimental group students were divided in two subgroups, before experiment beginning. The aim was to determine, based on the test results, whether and to what extent this affects work with educational software, as well as IWB. 
Test Results
After the experiment, the test was conducted and results are shown in Tab. 4 .
Before the start of the experiment (Tab. 3) both groups had nearly identical average of 3,56 for control group (CG) and 3,57 for experimental group (EG), and considering that standard deviation value was approximate, it can be concluded that students were properly arranged in groups.
The test results (Tab. 4) -as it was expected -showed that the control group maintained the average that was prior to experiment, because material had been presented to them in the same way as during the whole school year. Experimental group members increased their average by 11,0% compared to the maximum mark (Fig. 7) , which can be interpreted as contribution of educational software and IWB implementation to improvement of teaching process, because teaching material was shown to students in a new and more interesting way. After examining the results of the test, it can be seen that there has been an increase of mode value, so it can be concluded that with implementation of educational software and IWBs, learning material becomes clearer, more understandable and accessible, and all of that affects students' better results (Fig. 8) . 
The Formation of Subgroups and their Results
For the purpose of further research, EG is divided into two subgroups, depending on the level of students' computer literacy, which is determined by survey. EG1 group consisted of students with lower and EG2 of students with higher computer literacy. Results for these two subgroups are obtained both from the initial data collection and final test, and can be seen in Tab. 5.
All students had classes in a traditional way before experiment, which did not require computer literacy for learning, so average grades of both experimental groups were approximate. However, although both subgroups progressed after the experiment (teaching through educational software and IWBs), it can be noted that the subgroup with higher computer literacy (EG2) achieved greater progress -12,6% compared to the maximum grade, as opposed to 7,2% for subgroup EG1.
Survey about Interactive Whiteboard and Educational Software Use
Given that the application of educational software with the help of IWB is a novelty for Serbian educational system, further surveys were carried out to determine students' attitudes and opinions about their use in the teaching process. This survey was conducted only with the students of experimental group, after the experiment. The questionnaire consisted of statements with the responses in the form of Likert Scale. The respondent answers were shown by the level of their agreement or disagreement with the content of the statements (Tab. 6). The values were as follows: A = I absolutely agree, B = I agree, C = No opinion, D = I disagree, E = I absolutely disagree. Students felt that the teaching supplemented by educational software and IWBs offered learning in a new and interesting way (S1). In fact, as much as 72% of students stated that they would like to take classes realized in this way (S2). Also, they said that this type of teaching was both more interesting than classical education (S3 -61%) and more efficient because they needed less time to master the material (S4 -73%). It was of particular significance to them that educational software offered a lot more practice and examples (65%) than a teacher can perform in traditional classes (S5).
DISCUSSION AND CONCLUSION 6.1 Discussion
Based on the results it can be concluded that there is ability and interest of students to apply educational software and IWBs, because this way of learning improves quality of teaching making it visual and interactive. The research presented in this paper confirmed and verified the fact that success of today's educational process is widely influenced by the use of computers and interactive devices such as IWBs and educational software.
The results obtained in this study show that educational software provides greater direct knowledge of users, as well as a higher level of cognitive, affective and sensor -motor skills, compared to traditional teachingwhich proves the main hypothesis.
Although the software presented can be used in a relatively simple and familiar way, for cognition and acquiring knowledge, independent work with the IWB requires a certain computer literacy on the part of students. Therefore, the results of the research showed that the possession of computer literacy is important for work with educational software and interactive whiteboards -a finding that complies with the first subhypothesis.
Interactive whiteboards with appropriate software usage give advantage to knowledge acquisition over classical education. Besides properly presented materials, great impact on work performance success, along with the use of educational software and IWB, has user motivation. The fact that experimental group students better remembered presented material suggests that they were more motivated to work, compared to students in control group, so it can be concluded that the use of educational IWB for education significantly increases the motivation of students' learning, providing evidence for second sub-hypotheses.
Conclusion
The aim of this paper was to determine the facts about the ways of using IWBs and development of user interface as part of the educational software, as well as the motives and conditions that contribute to the fact that the use of educational software has a significant impact on the quality, efficiency and productivity of the educational process.
The authors found that the results of research conducted in this paper, are comparable to similar experiences of international practice. Based on the results it was found that the most significant effects of the application of IWB and software are: -it allows easier and more effective incorporation of a wide range of multimedia sources into lessons; -in this way students learn more easily because of the more effective presentation of material and higher level of motivation; -teachers who initially avoid the use of ICT, accept more gladly IWB as a teaching tool -teachers can pass through the material more quickly because the use of pre-stored materials reduces the need for writing on the classic board.
One of the noticed differences in comparison with the practice in the world is a lower level of existence of IWB in schools, primarily due to reduced economic power.
Another problem that appears in Serbia is the lack of both well-trained teachers and experts who create educational software, poor technical support for the use of such devices as well as shortage of educational software.
It can be concluded that students show ability to learn through educational software and IWBs, and that ability may be influenced by the creation of adequate school habits at previous education levels. One of the essential conditions that learning process through IWBs could be effective is that students possess computer literacy, motivation and readiness for such a type of learning.
In addition to the student's motivation, properly designed educational software has a significant role that will guide students through the process of acquiring knowledge, ensuring an accurate assessment of what has to be learned and providing the ability to understand presented educational material.
Similar to [25] , the research has shown that interactive whiteboards are able to keep students involved and foster their attention in every aspect of the curriculum, much easier than without it.
Therefore, the authors are of the opinion that administration needs to invest in equipping schools with interactive whiteboards and necessary software. The invested funds would be returned through a higher level of knowledge, which is the primary objective of each level of education. Based on the experiences related to other ICT equipment, it can be expected that the prices of IWB will be declining in the future, which would make them more accessible. Because of that, there is no doubt that such or similar devices are going to be standard teaching means in almost every classroom in the near future. This paper speaks in favour of supporting and encouraging this trend.
